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FOREWORD 

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Ceramicware Sectional Committee had been approved by the Chemical Division Council. 

The problem of lead and cadmium release from ceramics foodware requires effective means of control to ensure 
protection of the population against possible hazards arising from improperly formulated, applied and fired 
glazes and decorations on the surfaces of ceramics foodware used for the preparation, storage, or serving of 
food and beverages. As a secondary consideration, the varying standards from country to country over the 
control of the release of toxic heavy metals from ceramics foodware surfaces present non-tariff barriers to 
international trade in these commodities. Accordingly, there is a need to establish internationally accepted 
methods of testing ceramics foodware for lead and cadmium, release, and to define permissible limits for the 
extraction of these toxic heavy metals. 

This standard was first published in 1981. The standard is being revised to align with the related ISO standards 
(listed below) which have been revised. The scope of the standard is being enlarged to cover the permissible 
limits and methods of test for lead and cadmium released from enamelware, glassware and glass-ceramicware 
in contact with food. A colourimetric method for determination of lead and a spectrophotometric method for 
detennination of cadmium have been also included for routine analysis. 

The limits for lead and cadmium release specified in this standard are not intended to be regarded as the maximum 
amount of these metals to which exposure can be considered safe. 

They are levels which are consistent with good manufacturing practice in the respective industries, harmonize 
regulatory levels in principal world markets, and reflect a general objective of reducing overall exposure to 
these metals. 

In this standard limits for release of toxic materials relate to ceramicware, vitreous enamelware, glassware and 
glass-ceramicware intended to be used for the preparation, storage, cooking or serving of food and beverages 
but do not apply to articles used in food manufacturing industries or those in which food is sold. Ceramicware 
used for packing is also excluded except when the ware is intended to be retained and re-used by the consumer. 

While it is desirable that the foodware excluded from the purview of this standard as above, also comply with 
extraction limits no less strict than those for similar articles used at home or in eating establishments, stricter 
hygienic standards may have to apply, such as statutory limits for contaminants in food for sale, though this 
compliance is not considered an alternative to compliance with the extraction limits. 

In the formulation of this standard considerable assistance has been derived from the following finalized draft 
International Standards: 

ISO/FDIS 6486-1 : 1999 Ceramicware, glass-ceramicware and glass flatware in contact with food — Release 
of lead and cadmium — Part 1 : Test method 

ISO/FDIS 6486-2 : 1999 Ceramicware, glass-ceramicware and glass flatware in contact with food — Release 
of lead and cadmium — Part 2 : Permissible limits 

ISO/FDIS 7086-1 : 1999 Glass hollow ware in contact with food — Release of lead and cadmium — Part 1: 
Test method 

ISO/FDIS 7086-2 : 1999 Glass hollow ware in contact with food — Release of lead and cadmium — Part 2: 
Permissible limits 

The composition of the committee responsible for formulation of this standard is given at Annex A. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1960 'Rules for rounding off numerical values (revised)'. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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1 SCOPE 

This standard prescribes the methods of test for and 
permissible hmits of toxic materials released from 
ceramicware, vitreous enamelware, glassware and 
glass-ceramicware used in preparation, storage, 
cooking or serving of food and beverages. 

NOTE — Foodware and crockery of china, porcelain, stoneware 
and earthenware quality whether glazed or not are covered by 
this standard. This standard, however, does not cover such items 
as are used in food manufacturing industries or those in which 
food is sold. 

2 REFERENCES 

The following Indian Standards contain provisions 
which through reference in this text, constitute 
provisions of this standard. At the time of publication, 
the editions indicated were valid. All standards are 
subject to revision, and parties to agreements based 
on this standard are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated below: 



IS No. 


Title 


878 : 1975 


Graduated measuring cylinders 




(first revision) 


915 : 1975 


One-mark volumetric flasks 




(first revision) 


1070 : 1992 


Reagent grade water (third 




revision) 


1117 : 1975 


One-mark pipettes (first revision) 


1997 : 1982 


Burettes (second revision) 


2781 : 1975 


Glossary of terms relating to 




ceramicware (first revision) 



3 TERMINOLOGY 

3.0 For the purpose of this standard the definitions 
given in IS 2781, in addition to the following, shall 
apply. 

3.1 Ceramicware — For the purpose of this standard, 
ceramicware shall be considered to include an article 



intended for use in contact with foodstuff, for example, 
foodware made of china, porcelain, stoneware and 
earthenware, glazed or not. 

3.2 Cookingware — Foodware specially intended to 
be heated in the course of preparation of food and 
drinks by conventional thermal methods and by 
microwaves. 

3.3 Foodware — Cermic, glass or glass-ceramic 
flatware and hollow ware used in the preparation, 
cooking, serving or storage of food and beverages. 

3.4 Flatware — Ceramic, glass or glass-ceramic 
articles having an internal depth that does not exceed 
25 mm as measured from the lowest point to the 
horizontal plane passing through the point of overflow. 

3.5 Glass-Ceramic — Inorganic material produced 
by the complete fusion of raw materials at high 
temperature into a homogeneous liquid which is then 
cooled to a rigid condition and temperature treated in 
such a way as to produce a mostly micro crystalline 
body. 

3.6 Glass — Inorganic material produced by the 
complete fusion of raw materials at high temperature 
into a homogeneous liquid which is then cooled to a 
rigid condition essentially without crystallization. The 
material may be clear, coloured or opaque depending 
upon the level of colouring and opacifying agents used. 

3.7 Hollow Ware — Ceramic, vitreous enamelled, 
glass or glass-ceramic articles having an internal depth 
greater than 25 mm as measured from the lowest point 
to the horizontal plane passing through the point of 
overflow. 

3.7.1 Small Hollow Ware — Hollow ware with a 
capacity less than 1.1 litres for ceramicware and glass- 
ceramicware and less than 600 ml for glassware. 

3.7.2 Large Hollow Ware — Hollow ware with a 
capacity of 1.1 litres and above but less than 3.0 litres 
for ceramicware and glass-ceramicware, and 600 ml 
and above but less than 3.0 litres for glassware. 
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3.7.3 Storage Hollow Ware 
capacity of 3.0 litres or more. 



Hollow ware with a 



3.7.4 Cups and Mugs — Small hollow ware commonly 
used for consumption of beverages, for example, tea 
or coffee, at elevated temperature. 

NOTE — Cups and mugs are vessels of approximately 240 ml 
capacity with handle. Cups typically have curved sides whereas 
mugs have cylindrical sides. 

3.8 Reference Surface Area — The area that is 
intended to come into contact with foodstuffs in normal 
use. 



foodware surfaces that would normally come in contact 
with food. The quantities thus extracted simulate the 
amounts to toxic materials released into acidic foods 
and beverages over a protracted period of time. The 
amount of extracted lead and cadmium are determined 
by flame atomic absorption specetrophotometric 
measurements for lead at 217 nm and for cadmium at 
228.8 nm. For the purpose of routine estimation a 
colourimetric method for lead and spectrophotometric 
method for cadmium have been also prescribed. 
However, in case of dispute the flame atom absorption 
spectrophotometric method shall be the referee method. 



3.9 Toxic Material — For the purpose of this standard, 6 TEST CONDITIONS 

lead or cadmium extracted from foodware being tested. 



3.10 Test Solution — The simulating solvent to be 
used in the test to extract lead and cadmium from 
foodware. 

3.11 Vitreous Enamelware — Metallic articles coated 
with a vitreous inorganic coating bonded by fusion at 
temperatures above 500 °C 

4 SAMPLES 

4.1 Sampling 

When selecting samples fiom a mixed lot of foodware, 
articles having the highest surface area/volume ratio 
within each category shall be given preference. Articles 
highly coloured or decorated on their food contact 
surfaces shall especially be considered for sampling. 

4.2 Sample Size 

The sample size shall depend on the lot size and shall 
be as given in the material specification. It is, however, 
desirable that a system of control that is regarded as 
appropriate to its circumstances be developed and 
where feasible, at least four pieces shall be tested. Each 
of the four pieces shall be identical in size, shape, 
colour and decoration. 

4.3 Preparation and Preservation of Test Samples 

Samples of tableware shall be clean and free from 
grease or other matter likely to affect the test. 
Accordingly, wash the sample with a solution of a 
non-acidic liquid detergent at a temperature of about 
40°C Rinse it in tap water and then in distilled water 
or water of equivalent quality. Drain the sample and 
dry either in an air oven or by wiping with a new filter 
paper so as to avoid any stains. After cleaning, do not 
touch the surface to be tested. Do not use any sample 
which shows residual stains. 

5 METHODS OF TEST 

5.1 Principle 

The methods employ a test solution [4 percent (v/v) 
acetic acid solution] to extract lead and cadmium from 



6.1 Ambient Temperature 

An embient temperature of 27 ± 2°C shall be main- 
tained in the place where the test is being carried out. 

6.2 Lighting 

The lighting conditions during the test shall be as 
follows: 

a) Lead Extraction — While testing only the 
extractability of lead, the article shall be covered 
with an appropriate means of protection and 
exposed to the usual conditions of iUumination 
in a laboratory. 

b) Cadmium With or Without Lead Extraction — 
While testing the extractability of cadmium and/ 
or lead, the article shall be covered and steps 
taken to prevent the surface under test fiom being 
exposed to light. 

7 APPARATUS 

7.1 Atomic Absorption Spectrophotometer 

Equipped with light sources (hollow cathode or 
electrodeless discharge lamps) specific for lead and 
cadmium, instrumental background correction and a 
single slot (approximately 100 mm) or Blowing burner 
head. The atomic absorption spectrophometer shall 
have a minimum sensitivity of 0.20 mg/1 of lead for 
one percent absorption and a minimum sensitivity of 
0.02 mg/1 of cadmium in one percent absorption when 
operated as specified in the instrument manufacturer's 
analytical methods manual at 217 nm for lead and at 
228.8 nm for cadmium using air-acetylene flame. 

7.2 Precision Piston Pipettes 

With a fixed stroke, typically 1 000 jul and 500 jul. 

7.1 Burette 

Capacity 2S ml, graduated in divisions of 0.05 ml 
conforming to IS 1997. 

7.4 One-Mark Pipettes 

Capacities 10 ml and 100 ml, conforming to IS 1117, 
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other sizes as required. 

7.5 One-Mark Volumetric Flasks 

Capacities 100 ml and 1 000 ml, conforming to IS 915, 
other sizes as required. 

7.6 Straight Edge and Depth Gauge 

Calibrated in millimetres. 

7.7 Nessler Cylinders 
Two, 50 ml capacity each. 

7.8 Foam Pieces 

Cut a polyurethane foam into regular shapes and sizes 
(approximately 2.5 cm in length and 0.5 cm in 
diameter) with a cork borer. Soak them in 4M HC1 in 
a beaker for 48 h with occasional squeezing with a 
flat-ended plunger. Transfer to a 20-ml glass syringe, 
wash several times with water followed by acetone 
and dry in the air for 24 h. Store the foam pieces in a 
plastic container. 

7.9 Plunger 

7.10 Glass Syringe 
10 ml. 

7.11 Other Glassware 

As required, made of borosilicate glass. 
8 REAGENTS 

8.1 Quality of Reagents 

Unless specified otherwise, pure chemicals and 
reagent grade water (see IS 1070) shall be employed 
in test. 

NOTE — 'Pure chemicals' shall mean chemicals that do not 
contain impurities which affect the results of analysis. 

8.2 Preservation of Standard Solutions 

Standard solutions should be kept in suitable, aged, 
tightly closed containers (like polyethylene) for four 
weeks without loss of quality. New containers may be 
aged by filling with standard solution and allowing to 
stand for 24 h. The ageing solution is discarded. Keep 
the solutions in suitable and aged containers. Renew 
these solutions every four weeks. 

8.3 Simulating (Extraction) Solvent 

4 percent (v/v) acetic acid solution obtained by adding 
40 ml of glacial acetic acid (density 1.05 g/ml) to water 
and making up to 1 000 ml. The solution shall be freshly 
prepared from glacial acetic acid which has been stored 
in darkness. 

8.4 Lead Stock Solution 

Dissolve 1.60 g of lead nitrate [Pb (N0 3 ) 2 in water 



and dilute to 1 000 ml with water. The stock solution 
contains 1 000 mg of lead (as Pb) per litre. 

8.4.1 Lead Standard Solutions 

Dilute 0, 1,2, 3, 4, 5, 6, 7, 8, 9 and 10 ml respectively 
of the stock solution to 1 000 ml with 4 percent (v/v) 
acetic acid solution to obtain standard solutions 
containing 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10 mg of lead 
(as Pb) respectively in one litre of the solution. 

8.5 Cadmium Stock Solution 

Dissolve 1.950 7 g of Cd Cl 2 2H 2 in double distilled 
water and dilute it to one litre. The stock solution 
contains 1 000 mg of cadmium (as Cd) per litre. 

8.5.1 Cadmium Standard Solutions 

Dilute the cadmium stock solution with 4 percent 
(v/v) acetic acid solution to prepare standard solutions 
having 5 mg cadmium per litre and 0.5 mg cadmium 
per litre of the standard solution. 

8.6 10-Phenanthroline 

0.2 M, in aqueous solution; adjust pR to 2 by adding 
1 M hydrochloric acid. 

8.7 Dithizone 

0.03 percent (m/v), in methanol. 

8.8 Hydrochloric Acid 
1 M. 

8.8.1 Hydrochloric Acid 
0.01 M. 

8.9 Foam Loaded with Dithizone 

Take 12 pieces of foam (see 7.8) into a 50-ml beaker, 
soak and equilibrate with dithizone for a period of 2 h. 
Withdraw the foam pieces from the beaker and squeeze 
out excess dithizone solution by pressing between 
blotting papers and then air dry. 

8.10 Treated Ammonia Solution (2.5 M) 

Treat 50 ml of 2.5 M ammonia solution with 12 pieces 
of foam loaded with dithizone (see 8.9) in a polythene 
beaker and equilibrate for 1 h by squeezing with a 
polythene plunger. Discard the foam pieces and store 
the faint yellow colour ammonia solution in a polythene 
bottle. 

8.11 Paraffin Wax 

Having a high melting point. 

8.12 Washing Agent 

Commercially available non-acidic manual dish- 
washing detergent in dilution recommended by the 
manufacturer. 
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8.13 Silicone Sealant 

Capable of forming a ribbon of sealant approximately 
6 mm in diameter. This sealant shall not leach acetic 
acid, cadmium or lead to simulating solvent (4 percent 
acetic acid solution). 

9 PROCEDURE 

9.0 General 

9.0.1 Determination of Reference Surface Area for 
Flatware 

Place a specimen on a sheet of smooth paper and draw 
a contour around the rim. Determine the enclosed area 
by a suitable means. One recommended method is to 
cut out and weigh the enclosed area and to determine 
the area by comparison of the weight with the weight 
of a rectangular sheet of known area. Record this area, 
S R in square decimetres to two decimal places. For 
circular articles the reference surface area may be 
calculated from the diameter of the article. 

9.0.2 Preparation of Non-fillable Articles 

Articles are normally filled to within 6 mm of 
overflowing as measured along the sloping side of 
flatware, or to within 1 mm of the rim as measured 
vertically for hollow ware. Articles which cannot be 
filled in this manner to produce an acid depth at the 
deepest point of at least S mm are defined as non- 
fillable. Articles of this type may be tested by one of 
the following methods: 

a) Standard articles may be fitted into a silicone rubber 
mold which forms a water-tight seal with the article 
and which encroaches not more than 6 mm from 
the rim and forms a depth of at least 5 mm but not 
more than 25 mm. Specimens prepared in this way 
are tested as tillable flatware articles. 

b) A bead of silicone sealant may be formed around 
the edge of the article to permit filling of the article 
to a depth of at least 5 mm but not more than 
25 mm. The bead shall encroach not more than 
6 mm from the rim of the article. Specimens pre- 
pared in this way are tested as tillable flatware articles. 

c) The article may be coated on all surfaces except 
the reference surface with melted paraffin wax 
and subsequently tested by immersion in test 
solution. Specimens prepared in this way are 
tested as non-fillable flatware articles. 

9.0.3 Extraction 

Conduct the extraction at a temperature of 27 ± 2°C. 
When cadmium is to be determined, conduct the 
extraction in the dark. 

a) Fillable articles — Fill each specimen with 
simulating solvent (acetic acid, 4 percent) to one 
millimetre of point of overflow measured 



vertically for hollow ware or 6 mm from the point 
of overflow as measured along the surface of 
flatware. For flatware determinations measure 
and record the volume of extraction solution used 
to nil the article. Cover the specimen. Leach for 
24h±30min. 

b) Non-fillable articles — These articles, which 
have been masked with paraffin wax according 
to 9.0.2 (c) are placed in a suitable vessel such 
as borosilicate glass of suitable size and 
extraction solution is added in sufficient 
quantity to completely cover the sample. 
Record the amount of extraction solution 

added to an accuracy of 2 percent. Leach for 
24 h ± 30 min. 

c) Drinking rim — Cups may be tested by marking 
each of four units 20 mm below the rim on the 
outside. Each cup is placed inverted in a suitable 
laboratory glassware container with a diameter 
between 1.25 to 2.0 times that of the cup. Add 
sufficient quantity of extraction solution to the 
glassware container to fill to the 20 mm mark on 
the cup. Let it stand for 24h ± 30 min at 27 ± 2 °C 
(in the dark for cadmium determinations) and 
protect from excessive evaporation. Before 
sampling the leachate, add extraction solution 
to the glass container as necessary to re-establish 
the 20 mm level. 

Mix the extraction solution by stirring or other 
appropriate method which avoids loss of the extraction 
solution or abrasion of the surface. Remove a sufficient 
amount of the extraction solution with pipette and 
transfer it to a suitable storage container. 

NOTE — Analyse the extraction solution as soon as possible 
since there is a risk of adsorption of lead or cadmium onto the 
walls of the storage container, particularly when Pb and Cd are 
present in low concentrations. 

9.1 Flame Atomic Absorption Spectrophotometric 
Method 

9.1.1 Calibration 

Set up the atomic absorption spectrometer according 
to the manufacurer's instructions using wavelengths 
of 217 nm for determination of lead and 228.8 nm for 
determination of cadmium, with an appropriate 
correction for background absorption effects. 

Aspirate the zero member of the set of calibration 
solutions and adjust zero. Aspirate the set of calibration 
solutions, prepared by dilution of the standard solution 
with acetic acid, 4 percent, and prepare calibration 
curves over a linear range. Suggested ranges: 

0.5 - 10.0 mg/1 Pb 

0.05 - 0.5 mg/1 Cd 
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9.1.2 Determination of Lead and Cadmium 

Set up the spectrometer as described previously. 
Aspirate distilled water and then acetic acid, 4 percent, 
and verify that the absorbance is zero. Aspirate the 
leachate solution (containing lead released from the 
test article), interspersed with acetic acid, 4 percent, 
and record the absorbance values. 

If the lead concentration of the leachate solution is 
found to be higher than 10 mg/1, dilute a suitable aliquot 
portion with the acetic acid, 4 percent, to reduce 
the concentration to less than 10 mg/1. Similar 
considerations apply to the determination of cadmium. 

9.1.3 Calculation 

If read-out values are percent absorption and the 
bracketing technique is used, the following equation 
shall satisfy for both lead and cadmium. The example 
indicates the extracted lead in mg/1: 

(A -A.) 
Pb,mg/1= ^ il_x(P 2 -/> 1 ) + P | 



(A, -A,) 



where 



A = absorbance of unknown lead or 
cadmium in the extraction solution; 

A\ = absorbance of lower standard lead or 
cadmium solution; 

A 2 = absorbance of upper standard lead or 
cadmium solution; 

Pi = mg/1 Pb or Cd in lower standard 
solution; and 

P2 = mg/1 Pb or Cd in upper standard 
solution. 

NOTE — If aliquotes are used in the procedure then suitable 
corrections shall be required in the calculations. 

9.1.3.1 Expression of results shall be by means of a 
calibration curve or direct read-out. 

9.2 Colourimetric Method for Determination of 
Lead 

9.2.0 Outline of the Method 

Hydrogen sulphide is bubbled through the extraction 
solution. The colour (of lead sulphide) thus generated 
is compared with that of the standard lead solution 
which is similarly treated with hydrogen sulphide. 

9.2.1 Procedure 

Draw a 50 ml aliquot of the extraction solution in a 
Nessler cylinder and pass hydrogen sulphide gas. Take 
in another Nessler cylinder 50 ml of standard lead 
solution equivalent to the permissible limit for lead 
specified for the test article, and pass hydrogen sulphide 
gas in a similar manner. Compare the colour of the 
treated extraction solution with that of the treated 



standard lead solution. The article shall be considered 
to have passed the test if the intensity of colour 
developed with the extraction solution is found lesser 
than that developed with the standard lead solution. 

NOTE — Determination of lead shall be carried out as soon as 
possible because of a risk of significant absorption of lead on 
to the walls of the storage container to which the test solution 
has been transferred after 24 h of extraction, particularly when 
the metals are present in low concentrations. 

93 Spectrophotometric Determination of 
Cadmium 

9.3.0 Outline of the Method 

Cadmium is detected after selective extraction and 
pre-concentration. The procedure comprises of 
evaporation of a known amount of simulating solvent 
(4 percent acetic acid) to dryness followed by addition 
of 0.01 M hydrochloric acid, 10-phenanthroline and 
dithizone. Extract the complex Cd-phen-dithizonate 
and pre-concentrate on foam matrix. The colour of 
the foam pieces turns into pinkish red confirming 
presence of cadmium. Cadmium is estimated 
quantitatively by measuring the absosrbance of the 
complex at 510 nm. 

9.3.1 Procedure 

9.3.1.1 Evaporate to dryness 100 ml of extraction 
solution in a 150-ml beaker on a sand bath. Cool the 
beaker and then add IS ml 0.01 M hydrochloric acid 
solution followed by 3 ml of phenanthroline, 1 ml of 
dithizone and 1 ml of water (acidified with 
hydrochloric acid to/>H 2) to make the total volume to 
20 ml. Add four pieces of foam to the mixture and 
equillibratc for a period of 1 h with occasional 
squeezing with a plunger. Transfer the foam chips to a 
10-ml glass syringe and wash 3 times with treated 
ammonia solution. 

9.3.1.2 Blank experiment 

Prepare four blank foam pieces by following the above 
procedure without the extraction solution. 

9.3.1.3 Confirmation of cadmium {qualitative) 

Visually examine the foam pieces obtained 
from 93.1.1 and 9.3.1.2. If the test pieces show pinkish 
red colour compared to the blank pieces the presence 
of cadmium is confirmed. 

Separately treat test and blank pieces of foam with 
acetone, with the help of a syringe, and elute the 
complex and the blank separately into two 10-ml test 
tubes. The pink colour elute in the test portion confirms 
the presence of cadmium. 

9.3.1.4 Determination of cadmium (quantitative) 

Elute the foam chips obtained from 9.3.1.1 with 
acetone and transfer it to a 10-ml volumetric flask. 
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Make the elute alkaline with 0.2 ml of ammonia 
solution and make up the volume to 10 ml with acetone. 
Measure the absorbance of the eluted solution at 
510 nm against a reference blank prepared in the same 
way as above. Substract the absorbance value of the 
blank from the test and obtain the amount of cadmium 
using the calibration curve. 

9.3.1.5 Calibration 

Obtain a calibration curve following the procedure 
described in 9.3.1.1 to 9.3.1.4 by taking 0.5 ml, 
1.0 ml. 2.0 ml. 3.0 ml. 4.0 ml. 5.0 ml and 6.0 ml of 
standard working solution containing 0.5 mg/1 of cad- 
mium, adding ammonia solution and making upto 10 
ml with acetone and measuring the absorbance at 5 10 nm. 

10 TEST REPORT 

10.1 The test report shall include the following 
information: 

a) a reference to this Indian Standard; 

b) identification of the sample, including type, 
origin, and destination; 

c) the surface area or the reference surface area and 
the filling volume or contact volume for non- 
fillable articles and test specimens; 



d) the number of samples tested; 

e) the test results, expressed as individual values 
for each specimen and the mean value for test 
sample groups. Test values for hollow ware 
articles should be reported to the nearest 
0.1 mg of lead per litre and to the nearest 
0.01 mg of cadmium per litre. Test values for 
flatware should be reported to the nearest 0.1 
mg/dm 2 of lead and to the nearest 0.01 mg/dm 2 
of cadmium. 

NOTE — As supplementary information, the concentration 
of solutions from tests on flatware articles should also be 
included and reported to the nearest 0.1 mg/1 of lead and to 
the nearest 0.01 mg/1 of cadmium. 



f) any unusual features 
determination; and 



noted during the 



g) any optional tests, or tests not included in this 
Indian Standard. 

11 PERMISSIBLE LIMITS 

The permissible limits for lead and cadmium release 
from ceramicware. glass-ceramicware. glass flatware 
and glass hollow ware in contact with food are given 
in Table 1. 



Table 1 Permissible Limits for Lead and Cadmium 

{Clause 11) 



SI 


Type of 


Number 


Permissible Limit 


Unit of 


Lead 


Cadmium 


No. 


Ware 


of Samples 


Criterion 


Measure 


Limit 


Limit 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


i) 


Flatware 


4 


Mean < Limit 


mg/dm 


0.8 


0.07 


ii) 


Small 
Hollow ware 


4 


All specimens < Limit 


mg/1 


2.0(1.5 1) ) 


0.50 


in) 


Large 
Hollow ware 


4 


All specimens < Limit 


mg/1 


\.Q{Q.15 i] ) 


0.25 


iv) 


Storage 
Hollow ware 


4 


All specimens < Limit 


mg/1 


0.5 


0.25 


V) 


Cups and 

mugs 


4 


All specimens < Limit 


mg/1 


0.5 


0.25 


vi) 


Cooking ware 


4 


All specimens < Limit 


mg/1 


0.5 


0.05 



NOTE — Because flatware should constitute a minimum source of lead burden from ceramic articles, limits for flatware (lead and 
cadmium) refer to the value obtained when the individual values of the pieces tested are averaged. All other limits are expressed in 
absolute maximum values, in that no individual unit comprising a sample shall exceed these levels. 

' For glass hollow ware. 
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